The effects of age and predator-induced stress, by exposing rats to a cat, were examined during subsequent testing of spatial working memory. Male rats (3 months and 20 months of age) were trained on a spatial delayed-alternation task using an elevated T maze. After subgroups were given intermittent protected-exposure sessions over a 3-day period to cats or to a control condition, they were tested on the working memory task. The old rats took more trials to reach training criterion. Overall , both stress-exposed groups exhibited a decline in accuracy 24 hr later and recovered completely during the subsequent test sessions. Surprisingly, young stressed rats showed significantly greater decrements in accuracy than old stressed rats. However, exposure to the stressor resulted in decreases in response speed that were comparable for both age groups. These findings are discussed in terms of possible changes in glucocorticoids , plasma corticosterone, and endogenous opioids that are known to be affected by age and stress and have been shown to influence spatial working memory.
the establishment of spatial working memory (McEwen & Sapolsky, 1995; Woolley, Gould, & McEwen, 1990) .
Increasing age, with associated stress, has been reported to produce neuronal degeneration in the hippocampus (Coleman & Flood, 1987; Kerr, Campbell, Applegate, Brodish, & Landfield, 1991) and corresponding deficits in spatial memory (Barnes, 1979; Gage, Dunnett, & Bjorklund, 1984; Gallagher & Pellymounter, 1988) . Some investigators have hypothesized that this memory impairment results from aged rats having higher basal levels of glucocorticoids (Meaney et aI., 1988; Sonntag, Goliszek, Brodish, & Eldridge, 1987) and an inability to shut off corticosterone secretion after repeated exposure to stress (Issa, Rowe, Gauthier, & Meaney, 1990; Odio & Brodish, 1989; Sapolsky, Krey, & McEwen , 1986) . Further support for this glucocorticoid cascade hypothesis (Landfield, Waymire, & Lynch, 1978; McEwen, 1992; Sapolsky, 1986) is that the more excessive the release of corticosterone in old rats, the greater the neuronal loss in the hippocampus and the greater the deficits in spatial working memory.
The behavioral and physiological consequences of acute, as opposed to chronic, exposure to uncontrollable stress has also been studied extensively. In rats, a session of inescapable shock was found to interfere with many types of associative learning tasks, such as shuttlebox escape learning (e.g., Anisman, Suissa, & Sklar, 1980; Maier, Albin, & Testa, 1973) , appetitive instrumental learning (e.g., Rosellini, 1987) , and a more cognitive task of position escape learning (e.g., Jackson, Alexander, & Maier, 1980) . Exposure to inescapable shock has also been reported to alter many types of neurotransmitters, hormones, and endogenous systems (see Peterson, Maier, & Seligman, 1993 , for a review). For example, inescapable shock results in opioid-mediated (i.e., naloxone reversible) analgesia 24 hr later, which has typically been found to last for 1 day (Jackson, Maier, & Coon, 1979; Maier, 1986) . Finally, this type of aversive stressor has been found to disrupt hippocampal plasticity and long-term potentiation (e.g., Foy, Stanton, Levine, & Thompson, 1987; Shors, Steib, Levine, & Thompson, 1989) .
In contrast to the accumulation of knowledge about the effects of aversive laboratory stressors (e.g. , shock, cold-water swim), relatively few studies have examined the consequences of exposing animals to ethologically relevant types of stressors. Williams and his colleagues have shown that when rats are attacked and defeated by a dominant, or alpha male rat, learning and motivational deficits ensue that are accompanied by opioid-mediated analgesia (e.g., Hotsenpiller & Williams, 1996; Williams, 1989; Williams, Worland, & Smith, 1990) . Of particular relevance to the current study, rats that have been exposed to a cat and/or cat odors, as a predator stressor, also display defensive fear responses and opioidmediated analgesia (Lester & Fanselow, 1985; Williams & Barber, 1990; Williams & Groux, 1993; Williams, Rogers, & Adler, 1990; Williams & Scott, 1989) . In addition, File, Zangrossi, Sanders, and Mabbutt (1993) reported that when rats were exposed to the odors of cats intermittently for five daily sessions, they showed a significant increase in blood-plasma levels of corticosterone by the 3rd day.
For some time, it has been known that opioid antagonists can enhance the memory of previously conditioned responses (e.g., Flood, Cherkin, & Morley, 1987) and working memory (Gallagher, King, & Young, 1983) . Likewise, injecting rats with opioid agonists, such as morphine, has been shown to produce a decrement in working memory (Spain & Newman, 1991) . One possible site for the interaction of opiate peptides and working memory is the medial septal area (MSA). For example, it has been shown that infusing ~-endorphin into the MSA of rats disrupts hippocampal theta activity and results in an impairment in spatial working memory (Bostock, Gallagher, & King, 1988; Wan, Givens, & Olton, 1995) .
In light of the known effects of chronic and acute stress on spatial working memory and the fact that cat and cat odors produce classical neurochemical and behavioral stress reactions, the present experiment was conducted to examine the possible effects of this stressor on spatial working memory. Using the cat as a stressor, in contrast to shock or physical restraint, may reveal the cognitive consequences of a more ethologically relevant stressor. In this study, all rats were first trained on a 20-sec spatial delayed-alternation task. Then, experimental and control groups of young and old rats, which were individually caged, were intermittently exposed to cats or a neutral environment, respectively. Finally, all subjects were retested on the delayed-alternation task for four sessions. Thus, it was possible to determine effects of age and predatorinduced stress, that did not involve nociceptive stimulation, on spatial working memory.
Method

Subjects
Eighteen 3-month-old and eighteen 20-month-old Sprague-Dawley male rats bred in the Kenyon College laboratory facilities were used as subjects. The 20-month-old rats in this study were termed "old" subjects, even though many investigators consider old rats to be older than 22 months. The rats were maintained in individual wire cages on a regular light-dark cycle (12:12 hr) and were run during the light phase. They received food ad libitum, but were water restricted so that water could be used as a reinforcer during training. In order to prepare the animals for their subsequent restriction regime, they were given 2 hr of water per day for 7 days before the shaping phase of the experiment. Throughout the remainder of the experiment, the rats were given 5-10 min of water, after each daily session, that resulted in each rat maintaining a training weight that was approximately 85% of its pretraining weight. Because the old rats were heavier (retained more water) and typically ran slower, they often received more water restriction. Depending on the subject's initial running speed, most of the old rats received 5 min of water whereas some received more than 5 min. Conversely, most of the young rats received 10 min of water but some were given less. Our objective was to have both age groups, which differed considerably in their body weight and initial running speed, to be as comparable as possible in terms of their "choice accuracy" performance by the end of the initial delayed alternation training sessions, prior to exposure to the stressor or control condition.
All rats were housed in the same room during the training phase of the experiment. During the subsequent treatment and testing phases, both the experimental (i.e., cat exposed) and control groups were housed individually in secure plastic tubs and kept in two similar, but separate, rooms to control for odors.
Apparatus
Two identical elevated wooden T mazes with two arms of 60 x 10 cm at the end of a 60-x 10-cm runway were used to assess working memory. Walls were low, 3.5 cm high, to facilitate spatial learning of the room cues. The elevated maze was supported by four 75-cm long table legs. All surfaces of the mazes were painted with a neutral gray enamel. On the top of the walls of the runway, the start position was indicated by a thin piece of black tape that was located 15 cm from the end of the runway. A gray wooden platform 10 cm x 10 cm x 1 cm with a recessed, plastic cup was placed at the end of each arm so the water was not visible by the rat from the choice point. The mazes were located in separate cubicles used by each of two experimenters. Each rat was trained and later tested in the same cubicle by the same experimenter. The cubicles were illuminated by a 60-W lamp placed to the right of the maze on top of a speaker from which white noise of 75 decibels SPL was emitted.
Procedure
Shaping. Each experimenter ran 4-5 young and 4-5 old rats. During the shaping phase, two drops of water were placed in the cup at the end of each arm of the maze. Each rat was placed in front of one of the cups, randomly determined, and allowed to drink the water. Over successive runs, the rat was started farther away from the cup after drinking the water. Each rat eventually ran consistently from the start of the runway to the cup and drank the water. By means of a movable gray-wall barrier, the rat was forced to go randomly to either the right or left arm to receive water on consecutive shaping runs. Shaping sessions were given until each rat completed 20 trials of running from the start position of the maze to the water cup within a 20-min period, with an intertrial interval of 15-20 sec.
Training. Each training session was initiated by giving the rat one forced trial, followed by 20 choice trials. On a forced trial, two drops of water were randomly placed in either the right or left cup, and the movable barrier was inserted at the choice point so that it forced the rat to go down the arm with the water. On subsequent choice trials, water was placed in the cup of the arm opposite to the one that the rat entered on the previous trial. After each trial, the rat was returned to its home cage for a delay interval of 20 sec. The home cage was placed behind the experimenter and positioned so that the rat could not see the maze. During each of the 20 choice trials, a correct response was recorded when the rat went to the arm opposite from the one it went to on the previous trial, regardless of whether it was rewarded or not.
The dependent measure of working memory during training was percent choice accuracy, which was calculated by dividing the number of correct responses by 20 and multiplying this value by 100. The learning criterion was defined in terms of each rat having choice accuracy of at least 85% for 2 consecutive days or an average choice accuracy of at least 80% over 5 consecutive days . During all sessions, the experimenters also recorded the amount of time (i.e., latency) it took the rat to run from the start position of the runway to the end of one of the arms, approximately 100 cm. The reciprocal of the latencies were multiplied by 100 in order to obtain the speed of the subject's response for every trial.
Stress and control conditions. For each experimenter, half of the subjects in each age group was assigned to the no-stress condition and the other half to the stress condition. The mean choice accuracy over the last three sessions of training was used as the basis for matching the subjects to the two conditions. Thus , there were 9 subjects in each of four independent groups:
Group OldiNo Stress (DINS) , and Group OldlStress (DIS).
The treatment phase for Group Y/S and Group DIS involved stressing the rats by giving them protected-exposure sessions to cats. In contrast, Group Y/NS and Group DINS were placed in a neutral control environment. All rats were individually housed in secure plastic tubs with considerable bedding material on the floor and a wire top allowing them a clear view of their environment. The groups were given four sessions of 30 min each, over a 4-hr period, in the stress or neutral environment for 3 consecutive days. The stress environment was a 5-x 5-m room in which two 7 -year-old male neutered cats have resided since they were kittens. The cats were free to move around the room that contained two food and water bowls and two cat-litter boxes. Only 4-5 rats were placed in the stress setting at one time over the 12 exposure sessions. The cats were slightly deprived of food during the treatment phase by only being permitted to eat for 10 min at the end of each day. The litter boxes were not changed 2 days before, and during the 3-day treatment period in order to increase the intensity of cat odors in the room. As noted previously, the control nonstressed rats, in Groups Y/NS and DINS, were individually housed in tub cages and were moved for four daily 30-min sessions into a neutral room that was similar to the cat room , but no cats or cat odors were present.
Periodic observations of both the young and old rats, during the stress-exposure sessions of this experiment, indicated that there was a very consistent pattern of cat-rat interaction. Initially, one of the cats approached the wire top of a rat's cage and watched the rat for a brief time (i.e., approximately 1 min). After briefly watching most of the rats, both cats left the rat-cage area of the room and sat next to each other on a window sill, occasionally looking across the room at the caged rats. It is very important to note that at no time did either cat attempt to attack any of the rats and there was no physical contact between the cats and the rats throughout all of the stress sessions. During the first 10-15 min of each exposure session, both the old and young subjects, changed from freezing to a slow nondirected locomotion response in which the rat assumed a flat-back, stretch-attend posture. This form of defensive behavior to the odor of cats (i.e., soiled litter-box bedding) has been observed previously and has been referred to as "risk assessment" responding (e.g., Blanchard, Yudko, Rodgers, & Blanchard, 1993; Williams, 1989) .
Testing. The testing phase began the day following the 3rd day of no-stress or stress exposure. All of the subjects continued to be on the free-food and water-restriction schedules that were used throughout the experiment and were given a priming session by having their tub cage placed in the stress environment for 5 min prior to testing, a procedure used in many stress studies (e.g., Jackson et aI., 1979; Williams, Just, & Worland, 1994 : Williams, Worland, et aI., 1990 . Finally, delayedalternation training was given for four daily test sessions, using the procedure identical to that used in the initial training phase.
Results
Figure 1 presents the mean percent choice accuracy for young and old rats during the sessions of the initial training phase of the spatial, delayed-alternation task. Both age groups showed an increase in accuracy over sessions. Although the young group was the first to reach criterion, both groups performed comparably during their last three training sessions. A two-way, 2 (young/old) x 9 (sessions), mixed analysis of variance (ANOVA) confirmed these findings by showing that across the first nine sessions there was a significant increase in choice accuracy for both the young and old rats, F(8, 272) = 32.12, P < .001.
The overall level of performance for the two age groups was significantly different, F(1, 34) = 12.62, P < .001, with the young rats showing higher scores. In addition, an independent-groups t test revealed that the mean number of sessions for the subjects to reach the training criterion was Significantly lower for the young, as compared to the old, rats [t(34) = 2.86, P < .01]. Even though the young rats had sufficiently learned the task after 9 training sessions, the old rats required 10 sessions to achieve the same individual criterion. Finally, an independent-groups t test demonstrated that the performance levels of the two age groups were not significantly different during the last three training sessions. conditions . The results of a three-way, 2 (young/old) x 2 (no stress/stress) x 4 (sessions), mixed ANOVA showed that there were significant differences in choice accuracy across sessions, F(3 , 96) = 7.26, P < .001, and that there was also an interaction between no stress/stress and sessions, F(3, 96) = 5.20, P < .01 . No other effects were found to be significant. To further isolate the nature of the stress by sessions interaction, post hoc Tukey tests showed that the groups differed only on the first test session (ps <.01). A more powerful method of examining the changes in choice accuracy as a function of age and exposure to a predator stressor is to compare each subject's score on the last session of delayed-alternation training to its score on the first session of testing. Figure 3 presents the mean percent choice accuracy scores for the final session of initial training (pre) and the first test session (post) following the control and stress conditions. It can be seen that the effect of exposure to the stressor was greatest for the young rats. The results of a three-way, 2 (young/old) x 2 (no stress/stress) x 2 (pre/post), mixed ANOVA on these data showed that there were significant main effects of no stress versus stress, F(1, 32) = 5.62, P < .05, and pre versus post sessions, F(1, 32) = 20.13, p < .001, a two-way interaction of no stress/stress and pre/post sessions, F(1, 32) = 14.54, P < .001, and a three-way interaction of young/old and no stress/stress and pre/post sessions, F(1, 32) = 4.54, P < .05. In light of the three-way interaction, the differences between the groups were examined concerning their posttreatment scores by a series of post hoc Tukey tests. This type of analysis was not done on the pretreatment scores because subjects in each age group were matched in terms of their assignment to the no-stress and stress conditions. With regard to the posttreatment session, Group Y/S was found to have a significantly lower accuracy score than Group Y/NS (p < .001), whereas there was no significant difference between Group O/S and Group O/NS at the .05 level. A within-subjects comparison indicated that there was a small, but significant, decrease in accuracy for Group O/S from the pretreatment to the posttreatment sessions (p < .05). However, the prepost decrement in performance shown after the stressor by the young subjects (i.e., Group VIS) was much greater, as indicated by the significance at the .001 level.
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As noted previously the latency of the subject's response on each trial was measured from the time that it left the start position to its arrival at one of the end arms, after it made a choice between the two arms. Figure 4 shows the mean response speed for the final session of training (pre) and the first session of testing (post) following the control and stress conditions. These findings indicate that both young and old rats, that were exposed to the cat stressor, later showed a decrease in their response speed as compared to their respective control groups that were not exposed to the stressor. The results of a three-way, 2 (young/old) x 2 (no stress/stress) x 2 (pre/post), mixed ANOVA confirmed this observation by revealing significant main effects of young versus old subjects, F(1, 32) = 12.18, P < .001, no stress versus stress, F(1, 32) = 5.80, P < .05, and pre versus post sessions, F(1, 32) = 27.01, P < .001. In addition, a two-way interaction of no stress/stress and pre/post sessions was found to be significant, F(1, 32) = 14.17, P < .001.
Post hoc Tukey tests also indicated that, for the posttreatment session, Group Y/S was significantly slower than Group Y/NS (p < .05), and Group OY/S was also slower than Group O/NS (p < .05). In contrast to the percent choice accuracy results, shown in Figure 3 , there was no three-way interaction. Therefore, these findings indicate that both age groups showed a comparable decrease in response speed during the initial session of testing after exposure to the stressor. It should be noted from the choice accuracy data, shown in Figure 3 , that only the young, stressed rats (Le., Group VIS) displayed a decrease in accuracy. Finally, this difference in the pattern of outcomes between response speed and choice accuracy is consistent with the fact that the within-group, Pearson correlations between these two measures were not significant for the young rats, r(16) = +.46, nor the old rats, r(16) = -.09 during their last session of training. for the final session of initial training (pre) and the first testing session (post) that followed control (no stress) and cat-exposure (stress) sessions.
Discussion
The findings of the initial spatial delayed-alternation training phase of this experiment indicated that the overall choice accuracy of the old rats was significantly lower than that of the young rats, and old rats required more sessions to reach the training criterion. Following exposure to a predator stressor, there was a significant decrease in choice accuracy by both the young and old stressed groups during the first session of testing. However, the performance of all groups was virtually the same as their initial training levels by the second test session. The groups by within-subject analyses revealed a significant three-way interaction of age, stress, and pre/post sessions, with the young stressed rats showing decrements in accuracy that were significantly greater than those of the old stressed rats. In contrast to these findings, the stress condition resulted in comparable decreases in response speed, during the first test session, for both the young and old rats, relative to their respective nonstressed control groups. The different outcomes between accuracy and speed data, for the young versus the old rats, were consistent with the low within-group correlations between these measures during the final session of delayed-alternation training.
As mentioned, the old rats required significantly more training trials than the young rats to reach criterion in the initial phase of spatial delayed-alteration training. Poor spatial learning by old rats has been reported by many investigators (e.g., Barnes, 1979; Gage et aI., 1984; Gallagher & Pellymounter, 1988) . Although various biomarkers of agerelated memory impairments have been described (e.g., Geinesman, OeToledo-Morrell, Morrell, & Heller, 1995) , an important relationship between stress and aging is that old rats have higher levels of glucocorticoids (Meaney et aI., 1988; Sonntag et aI., 1987) and decreased hippocampal feedback inhibition of glucocorticoid release that results in a progressive deterioration of hippocampal neurons (Coleman & Flood, 1987; Kerr et aI., 1991) . Both McEwen (1992; McEwen & Sapolsky, 1995) and Sapolsky (1985 Sapolsky ( , 1992 have postulated that neuronal loss during aging is accompanied by elevated levels of corticosterone and a decline in the down-regulation of type II glucocorticoid receptors that occur because of prolonged daily stress over a lifetime, rather than acute episodes of stress.
The results of the test phase of this study clearly indicate that both the young and the old groups that were stressed by the cat showed a deficit in choice accuracy only on the first test session. Although the glucocorticoid hypothesis concerning the progressive degeneration of the hippocampus with age might account for the age differences observed during the initial training phase, this interpretation can not explain the temporary disruption in spatial working memory that was found following stress exposure. In contrast to chronic stress, the predator stressor used in this experiment consisted of rats receiving an intermittent exposure to cats for a 3-day period. Acute exposure to a variety of aversive stressors, such as inescapable shock, has been found to result in short-term alterations in instrumental learning (e.g., Maier, 1986; Rosellini, 1978) and position discrimination learning (Jackson et aI., 1980; Lee & Maier, 1988) . In addition, inescapable shock has been shown to increase plasma ACTH and corticosterone concentrations (Maier, Ryan, Barksdale, & Kalin, 1986) , induce opioid-mediated analgesia (e.g., Drugan & Maier, 1983; Jackson et aL, 1979; Maier, 1986) and disrupt long-term potentiation (LTP) in the hippocampus (e.g., Foy et aL, 1987; Shors et aI., 1989) .
More pertinent to the present study, it has been demonstrated that exposing rats to the odors of cats increased plasma levels of corticosterone (File et aI., 1993) and to the actual presence of a cat produced defensive fear responses and opioid-mediated analgesia (Lester & Fanselow, 1985; Williams & Barber, 1990; Williams & Groux, 1993; Williams, Rogers, et aL, 1990; Williams & Scott, 1989) . As noted previously, opioid antagonists have been found to enhance memory Gallagher, Bostock, & King, 1985) and opioid agonists, such as morphine, to suppress memory (Spain & Newman, 1991) . Furthermore, infusion of ~-endorphin into the medial septal area has been shown to reduce theta activity in the hippocampus and produce significant decrements in spatial working memory (Bostock et aL, 1988; Wan et aL, 1995) . Based on these findings, it is speculated that the known stress-induced opioid reaction to the presence of a cat may have interacted with the septohippocampal system and produced the temporary deficits in working memory observed in this study. Administering an opioid antagonist during, and following, cat exposures while recording theta activity, in future studies, would be necessary to provide further support for this interpretation.
Although stress was found to interfere with working memory for both age groups, the three-way interaction of age, stress, and pre/post sessions and the post-hoc tests clearly indicated that predator exposure disrupted working memory in the young rats significantly more than it did in the old rats. In contrast to the glucocorticoid hypothesis concerning chronic stress, McEwen and Sapolsky (1995) recently postulated that transitory stress disruptions of LTP may involve endogenous opioids, based on the findings of Shors, Levine, & Thompson (1990) and Shors et aL (1989) . In light of this evidence, it is particularly interesting to note that aged animals have been found to show reduced levels of opioidmediated analgesia (Crisp, Stafinsky, Hoskins, Dayal, Chinrock, & Uram, 1994; Hoskins, Burton, & Ho, 1986; Saksida, Galea, & Kavaliers, 1993) . One reason for these reduced analgesia levels is that aging may result in a general decrease in opioid receptors in the brain of rats (Frolkis, 1993; Piva, Maggi, Limonta, Dondi, & Martini, 1986) . The reduction in the number of opioid receptors in old rats might explain why the known opioid-activation resulting from cat exposure was less effective in producing a deficit in working memory for the old, stressed rats in this study. Sensory and motoric factors associated with age seem less likely to account for the present findings, because the old rats were just as accurate as the young rats after the first session of testing.
It is important to acknowledge that there are a number of complex issues concerned with the interpretation of the age differences that were found in the present study. First, the older rats typically required more water restriction to run consistently during the initial shaping and training trials. Second, in order for all the subjects to reach the same performance criteria, prior to giving them the stress or nonstress condition, it was necessary to run the old rats an additional daily training session (Le., 10 versus 9 sessions). Finally, the stress reaction of the old rats may have been less than that of the young rats during the catexposure sessions. With regard to this last issue, in future research, it would be important to obtain precise records of the occurrence of defensive responses (e.g., freezing) and to measure the levels of stress hormones (e.g., corticosterone) during and after exposure to the predator and control conditions. Thus, additional studies are needed to evaluate the reliability and limits of the age-related difference in spatial working memory that was found in this experiment.
The response speed data suggest that both the young and the old rats were equally affected by exposure to the predator stressor. Uncontrollable stress has been found to produce longer escaperesponse latencies (Anisman et aI., 1980; Maier et aI., 1973; Williams & Maier, 1978) , decrements in activity (Anisman, DeCantanzaro, & Remmington, 1978; Williams & Lierle, 1988) , and increments in freezing behavior (Williams, 1989; Williams, Worland, et aI., 1990) . These findings have been interpreted as being an expression of fear and/or physical stress and are correlated with various changes in norepinephrine, dopamine, serotonin, and GABA levels in the brain (Anisman et aI., 1978; Hotsenpiller & Williams, 1996; Peterson et aI., 1993; Weiss, Goodman, Losito, Corrigan, Charry, & Bailey, 1981) . The fact that both the young and the old rats in the present experiment showed comparable decreases in response speed suggests that the predator stressor may have produced similar emotional or motivational effects. However, despite the slow responding by the old rats, they did not show nearly as great a decrease in spatial working memory during the first test session as did the young rats. This finding indicates that the performance of the rats in this study was not simply a function of the time that it took them to reach the goal arm. This dissociation between running speed and accuracy is also supported by the low within-group correlations found for these two measures during the last trial of training.
The findings of this experiment clearly demonstrate that acute exposure to a stressor results in a deficit in spatial working memory. Warren, Castro, Rudy, and Maier (1991) reported that exposing rats to inescapable shocks and testing after various intervals in a water maze did not result in an impairment in spatial memory. However, the watermaze task assesses spatial reference memory by having the subject go to the same location on every trial. In the present study, the rats had to remember which arm they entered on the previous trial, and 20 sec later they were required to choose the opposite arm. A more definitive procedure for assessing of working memory in our study would have been to test each rat with various delay intervals, ranging perhaps from 0 to 60 sec. However, one of the problems with this more ambitious design is that each rat can only perform approximately 20 trials per day, and introducing multiple delays would drastically reduce the statistical power required to detect the transient deficits in memory that were observed on the first test session following the stressor.
This research is the first experiment to demonstrate that having been exposed to, but not attacked or harmed by, a natural predator (i.e., a cat) results in a disruption of response-dependent memory in the rat. Currently, we are extending this finding by examining the effects that other types of natural stressors might have on spatial working memory. This type of ethoexperimental approach to the study of emotion and cognition is receiving more attention not only in our laboratory, but also by other investigators using a variety of methods (e.g., Blanchard et aI., 1993; Fanselow, 1986 Fanselow, , 1994 McEwen & Sapolsky, 1995) .
